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73^*&atoxfcS3a3B&^^ -fate effect of cigarette smoking on 





Antidpaled Duration of>ifus Specific Study: 

. . s>; , .. . 

C d. Brief Descriptor) of Objectives or Specific Aims: \Yr*> ‘*.v fi \ •: ■ %£* 1 - ■ • ,j ’ V ; 

.r-p?*.**’•**&*>:&..^ 1,1: •**v*&*/V< ; ?-?<r' Vri '■ - u *-*' * * **’ * •* 

' 5 It is suggested that the effect of cigarette smoking he studied and compared in the 
following groups: *.-V "?%• ^ <■ ' ’A *.*..■ , * - .• 

—....- r 


7patients with primary hypertension who have not teen treated before * 
‘;{and are not teing treated while the study is in progress 


Ipfl) ^{patients with primary hypertension treated with reserpine " ' r, 

t r ; patient a with primary hypertension treated with thiazide : * ;'fc‘ ■ I- ' V V : " v *; 



patients with primary hypertension treated with* guanethedin. 


^ normotensive sut jects >’£f l .\; ‘ ; V 

I*Each group to consist of 5 subjects, ■■ ,1 7 ‘A '* 7 s 

Vc con-til al hvno-rtonsinn fnr thp numaRPR of this studv is defined ’’ * • : P 


S-S.K VP. 



. 7-w.‘ - Give ° Brief Statement of your Working Hypothesis; 
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v ciwt v -r^- 

•si^sSiS^; 

ri* 


SL' 

-ciss^s 



K 

O 

O 

CO 

Cfl 

05 

00 

& 


'^%p£= 

- 

T ~ 

«■ - \4*m 

•vsaaa 








Sourc e: ht tps://www. industryd ocumen ts.uc sf.edu/docs/kgwnnOOOO 














•* *-."w i*sk; 

'*-** 'J -,2Vx 


|®ie method to be used in this, study is differential venous occlusion plethysmography/' ~,?.?. :?Ui 

^'':*• * ■■ ->^\v ‘■■ ■<& :v* •?«**?»&■«.;*•:•-»:.r: •..* * -v' ;■••..•■»* 


^/Plethysmcgraphic measurements of the foot and calf are taken, those of the foot being 
' /representative of skin blood flow while measurements, of the calf are representative of 
^’muscle blood flow* Eie calf and foot are placed in the appropriate plethysmographic 
f/rf^cite chambers. Die chambers are then made airtight with vaseline and foam rubber. 
I^A^S^Volume changes of the limb are calculated from the effect of a known volume, namely 
;i> ^ $ al air injected into the chamber, has on the deflection of the recorder. On the 
^recording a time-scale permits measurement of the distance equivalent to 10 seconds 
jj||an the base line. At this point a perpendicular is erected. Blood flow in* ml/minute 
jpfln 100 cc of tissue is calculated from the formula: 

V ?v: r' * "'■ ’ : i *i * v -' *" ‘ -* 

A 600 xL Blood Flow * ’*• _: '■ ‘ 

- x V = (ml per minute per 100 ml of tissue): 

SJ£sJ» Is the perpendicular rise of the slope in mm, during 10 seconds- K is the cali- 
^^bration constant of the recording apparatus in urn deflection per ml of change in 


.volume. V is the volume of the enclosed calf or foot in ml which is determined by 
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ulv,- *" 7. Give a Brief Statement of your Working Hypothesis; 


There is no proof that cigarette smoking and tobacco smoking in general 
have the same effects on various physiologic parameters. There is like¬ 
wise no definite proof that these effects are. due to nicotine. However, 
the effects of cigarette smoking on the cardio-vascular system show 
some essential similarities to the pharmacologic effects of nicotine. 

The pharmacologic action of nicotine consists, of a primary transient 
stimulation and secondary more persistent depression of all sympathetic 
and parasympathetic ganglia. This includes the adrenal medulla and 
epinephrine is thereby discharged. Nicotine and tobacco smoking have 
also been shown to exert an antidiuretic action* This effect Is thought 
to be the result of stimulation and of the supraoptical-hypophyseal 
system with the subsequent release of posterior pituitary anti-diuretic 
hormones. Nicotine also markedly stimulates the central nervous system 
which is particularly evident for the respiratory and vasomotor centres 
. of the medulla. Due to the multiple sites of action one may encounter 
initially a slowing of the heart rate due to» stimulation of the central 
"vagal nuclei and cardiac vagal ganglia. Later owing to the stimulation 
of sympathetic ganglia, and the central vasomotor centre, tachycardia 
and a peripheral vasoconstriction may become prominent. 

After the stage of sympathetic ganglionic stimulation is succeeded by 
paralysis, smaller vessels of the periphery, especially those of the skin^ 
may dilate._ .... , 

These responses should be studied to ascertain the presence or absence 
of an increased catecholamine activity in the systemic blood vessels 
of patients with hypertension and the presence or absence of a basic 
abnormality in catecholamine metabolism in primary hypertension. Such 
findings in untreated patients with primary hypertension should be 
compared to findings in patients, treated with various drugs to lower 
blood pressure. Also the effect of cigarette smoking on the treatment 
of hypertension with diuretics should be studied. ) 
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8 . Details of Experimental Design and Procedures: (cont’d) 



'^V>1 

'w; - *. 

■■'pZ'.-r-?. 1 - * :■ 
•V wr : : " *• 






Wien measuring blood flow through the calf (i.e. muscle vascular bed) two l : :$ 
: pressure cuffs are applied to the extremity to be measured. The distal 

• ‘ (occlusion) cuff is inflated to ZJO mm Hg, the one proximal to the plastic " 
v£-.V?- : case (collecting cuff)' to the individual's-diastolic blood pressure minus 

• lO mra Hg. When measuring blood flow to the foot (i.e skin vascular bed) 1 >' 

only the collecting cuff is used which is inflated to the individual's diastolic 
; blood pressure minus 10 mm Hg. Following sudden- occlusion, the linear portion . 
of the rising slope of the recorded curve is used to calcinate the rate of 
flow according to the formula mentioned above. / 

- All experiments of course will be done in a constant temperature laboratory, • \ 

at temperatures of 20 and 28 C. Humidity will be held constant at 55$ • 

In order to avoid environmental influences, patients in basal state will be 
brought to the constant temperature laboratory where they will rest on a bed 
while quasi-continuously the skin temperature on both big toes and the 
right middle finger are recorded using, a six channel Speedomax. A patient 
is considered to be adjusted to the environment of the room when the skin 
temperature of his toes and fingers has come down to constant room- temper¬ 
ature and stayed there for thirty minutes. In'patients whose skin temperature 
. does not come down to room temperature despite prolonged exposure, maintenance 
of a constant skin- temperature of toes and fingers for 30 minutes is con- ... 

sidered to represent adaptation. . 


For smoking, our standard procedure will be used, subjects will be instructed 
and supervised to smoke at the rate of one inhalation every thirty seconds 
for six minutes (total of twelve inhalations). 
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Steele, J.M. 

Annals Int. Med. 52 : No. 5, i960. 






* *v yv:*.V •*» • 



Tobacco Allergy and Vascular Responses. 

Redisch-, W. 

Reprinted from BOOK - TOBACCO AND HEALTH, James and Rosenthal, et al.. 
Charles C. Thomas, Publisher, Springfield, Illinois, pp. 352 , 1962 . 

Studies on Effects of Catecholamines Upon Extremity Blood Flow in Man. 
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Submitted for publication, 1967, Angiology. (Accepted 7/27/67) 
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Terry, E*N*, Messina, E.Ju , Schwartz, M.S., Redisch, W. and Steele, J.M*. 
Diabetes, in press. 

Blood Flow Measurements in Response to Bamethane Sulfate in Man. 

Terry, E.N., Messina, E.J., Redisch, ¥‘. and Steele, J.M. 

Angiology 18: 161 - 1 J 3 , March 1967. 
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BLOOD PLOW STUDIES IN HYPERTENSIVE SMOKERS 




JThis laboratory has studied vascular responses to cigarette smoking in man since 
;1955. There have been 4 phases of the investigation so far. 


'i£jsU’• In cooperation with Drs. Marion Sulzberger and Vincent Fontana it was first 
ascertained that in healthy volunteers the percentage of subjects with strongly 
positive reactions to skin testing with tobacco extract was about the same as 
the percentage of subjects who showed a significant- decrease in blood flow response 
to cigarette smoking. The effects "of cigarette smoking' on blood flow in the lower 
. extremity measured by plethysmography were then ascertained in 80 healthy subjects 
and correlated to other hemodynamic parameters as well as to the results of testing 
.for skin sensitivity to tobacco extracts. Comparison with- skin testing' revealed 
: bn significant correlation: 90$- of those who did not react to skin testing with 
tobacco- extract had no decrease in peripheral blood flow in response to smoking-. 

•••' ' _ 

2 ) 1959 - 1962 


*T ‘V..- f: *; 




Since blood flow responses to smoking in the lower extremity seemed erratic, 
;;‘in that some test subjects shoved unequivocal increase in total flow, it soon 
^became evident that it was necessary to employ some acceptable means of separately 
.'estimating skin flow and muscle flow. A method of differential plethysmography 
ihas been developed in our laboratory on the basis of the rather constant differ¬ 
ence between skin-mass/muscle mass ration in the foot and in the leg. The formula 
■ following permits a rough estimation of skin and muscle flow by correcting for the 
most obvious errors. . 


FI + Ff = F 
VI + Vf = V 


(c.c./mii 

(c.c.) 


p = % (c.c./lOO c.c.A 


Ps = Pf + Cf A 
Pin = PI - Cl A 

a = rc ~ P1 

* 1-Cf-Cl 

F = Flow Rate 
P = Perfusion Rate 
L = Leg F = Foot 
M =■ Muscle 


Cf = O'. 20 
Cl = 0.26 


V = Volume 
S - Skin 

C = Correction Factor 


Of course, all experiments are done in the Constant Temperature Laboratory; 
the ones reported here were done at 25°C and 55$ humidity. 
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A In order to be reasonably sure that the differences be meaningful, we 

considered as significant only changes of more than 1 l/2 ml. per 100 ml. of 
tissue/min. \V". 

‘ At the present time 3^* subjects have been tested vith this method. There 
. were 25. males and nine females.. Their ages ranged from 2k to 87 years with ah 
average of 56.3. Seven of the 3^ subjects exhibited evidence of obliterative 
• arteriosclerosis, while the rest had no demonstrable vascular disease. Nine of 
the group were significantly sensitive to one or more specific tobacco extracts. 
Skin and muscle flow responses, of these 9 subjects were tested for the smoking 
of tobacco types to .which their skin was sensitive. 


•,... '•*- 
*. . * . ■ f 

. .».*. ■ *»*.. : A,. 








Skin Flow 

Muscle Flow 



It 

Decrease 

No 

Change 

Increase 

Decrease 

No 

Change 

Increase 

Total Allergic 

9 

8 

1 

0 

2 

3 

4 

No 0AS 

8 

7 

1 

0 

2 

2 

4 

.OAS 

1 

1 

• 0 

0 

0 

1 

0 


In response to smoking,, in eight of these nine tobacco-sensitive persons 
a significant decrease in skin blood flow was observed. One. had a decrease not 
significant according to our criteria and was therefore listed as showing "no change"; 
none had an increase in skin flow. 




Skin. Flow 

- 

1 Muscle Flow 



Decrease 

No 

Change 

Increase 

Decrease 

No 

Change 

Increase 

Total Non- 
Allergic 


2 


8 

2 

12 

n 

No OAS 

19 

1 

10 

8 

2 

9 

8 

OAS 

6 . 

1 

_ § _ 

0 

0 

3 

3 


In contrast, of the 25 subjects who were skin negative, eight showed an 
increase in skin flow, 15 had no change and in only two a significant decrease 
in skin flow was observed. 

1 There was no* conclusive trend in muscle flow changes in either group*. 

The differences in skin flow responses are' highly significant. 

3) 1962 - 196^ 



g 

2 

2 

a 



The study now turned to patients with' non-gangerous occlusive athero¬ 
sclerosis. 22 patients were studied in more than 100 experiments. The results 
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The Council for Tobacco Research 

vere by and large identical with those in healthy subjects. 



k) 


196k - 1967 


n ^ 


• The last phase of the project was devoted to a critical re-evaluation. 
The following conclusions were reached: ■ 

’h":On the basis of studies carried out using segmental venous occlusion 
plethysmography "opthalmmc artery pulsensor", capillaroscopy and photography 
and skin sensitivity testing for tobacco extracts, the following conclusions 
. seem justified: 



-•. V.W-7??-; 


l) Vascular response to- cigarette smoking in the lower extremity 
differs in skin and muscle. A decrease in skin perfusion is generally accom¬ 
panied “by an increase in muscle perfusion and vice versa. 


2) Changes in relationship between skin and muscle perfusion depend 
quantitatively and qualitatively on environmental temperature. 


3) At "neutral" temperatures between 22-5°C to 23.5° c *> vascular 
responses to cigarette smoking are quantitatively at their lowest. 

“ ■ ‘ h) 'Whenever skin perfusion is decreased at 20°C following cigarette 

smoking, it will show an increase in response to cigarette smoking 25 C- Q When- 
ever muscle perfusion is increased in response to cigarette smoking at 20 C, 
it will decrease at 25°C in response to* the same stimulus. 


5) There is almost constant relationship between skin and muscle 
perfusion in vascular responses to smoking in.the lower extremity. As a rule, 
increase in one is accompanied by a decrease in the other and vice versa. 


6) Microcirculatory changes in response to tobacco* smoking are dynamic 
in nature. The analysis of these changes require microcinearaatography because 
of the rapid rate at vhieh they occur. 

7) "Opthalmic artery pulsensor" studies do not seem to be of value 
in assessing the response to smoking. 


8) Skin sensitivity reaction to tobacco extracts may be dependent to* 
a very large extent on preparation and composition of the extract. 
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' Total Essay of Proposal 


BLOOD FLOW STUDIES IN HYPERTENSIVE: SMOKERS 



The effects of cigarette smoking on the peripheral circulation, have "been 
studied extensively in healthy subjects and in patients with arteriosclerosis. 
No reference could he found to a study of effects of cigarette smoking on blood' 
flow' in patients with hypertension, untreated or under treatment with various 
substances. • . ... ' 



’-’V, 


In primary hypertension, the elevation of blood pressure is considered to 
be due to an increased peripheral resistance in the circulatory system* Until 
recently it was thought that cardiac output and stroke volume in primary hyper¬ 
tension are within normal l imi ts. There was little or no evidence for over¬ 
activity of the sympathetic nervous system, vasoconstrictive reflexes remaining 
at normal levels. In the majority of cases catecholamine excretion, as a 
measure of sympathetic activity, was found to be within normal limits. 


In the early labile stage of primary hypertension, some moderate elevation 
of catecholamine excretion has been shown in some cases. This elevation was 
particularly evident during peak elevations of blood pressure. 


The whole concept of peripheral vascular resistance is ill defined- It 
has been shown that circulation in various organs or vascular beds may respond 
differently to a different stimulus. It has also been demonstrated that the 
, ststus of a particular vascular bed, prior to stimulation, will influence the 
subsequent response. Observing vascular responses in one vascular bed does not 
necessarily permit the prediction of similar responses in other areas This 
concept of variability of vascular response in differing vascular beds would 
appear to- contradict the concept of increase in total peripheral vascular 
resistance in essential hypertension. 


A number of drugs currently in use to- lower blood pressure affect catechol¬ 
amine function in one way or another. Thus the question has been raised whether 
in primary hypertension one is basically dealing with an abnormality in catechol¬ 
amine metabolism. -Though it would appear that overall synthesis of catecholamines 
and their release from storage by neurone discharge as judged by urinary catechol¬ 
amine excretions is normal, it has been shown that systemic blood vessels of 
subjects with hypertension are more reactive to catecholamines such as Nore¬ 
pinephrine than those of normals. This then,, would suggest that the Norepine¬ 
phrine released in response to nerve discharge is modulated differently. It 
has also been suggested that a defect of the storage mechanism of Norepinephrine^ 
being smaller in hypertension compared to the normal, would lead to a greater 
response to infused or endogenous Norepinephrine as well will be absorbed, 
leaving more available for vasoconstriction. A third possibility to explain 
the increased vascular reactivity in primary hypertension has been suggested, 
namely insufficient tissue binding of exogenous or endogenous* norepinephrine 
thus leading to; an exaggerated vasoconstrictor response. 

The pharmacologic action of nicotine consists of a primary transient 
stimulation and secondary more persistent depression of all sympathetic and 
parasympathetic ganglia. This includes the adrenal medulla and epinephrine 


Source: https://www.industrydocunnents.ucsf.edu/docs/kgwnnOOOO 
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is thereby discharged Nicotine and tobacco smoking have also- been shown to 
exert an. antidiuretic action. 5his effect is thought to be the result of 
stimulation of the supraoptical-hypophyseal system with the subsequent 
release of posterior pituitary anti-diuretic hormones* 
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Nicotine also markedly stimulates the central nervous, system which is 
fl £Vl particularly evident for the respiratory and vasomotor centres of the medulla. 
- Due to - the multiple sites of action one may encounter initially a slowing of 
* . the heart rate due to stimulation of the central vagal nuclei and cardiac 
7Y7 .vagal ganglia. Later owing to stimulation of sympathetic ganglia, and the 
v*': ‘ly central vasomotor centre, tachycardia and a peripheral vasoconstriction may 
’ ; become prominent. 

\ r ’ : After the stage of sympathetic ganglionic stimulation is succeeded by 

17*' paralysis, smaller vessels of the periphery, especially those of the skin, 

• may dilate. 


!Ehese combined effects of nicotine should be studied to ascertain the 
presence or absence of an increased catecholamine activity in the systemic 
blood vessels of patients with hypertension and the presence or absence of 
a basic abnormality in> catecholamine metabolism im primary hypertension. 

Such findings in untreated patients with primary hypertension should be com¬ 
pared to findings in patients treated with various drugs to lower blood 
pressure. Also the effect of smoking on the treatment of hypertension with 
diuretics should be studied. 


It is suggested that the effect of cigarette smoking be studied and 
compared in the following groups: 

1) patients with primary hypertension who have not been treated 
before and are not being treated while the study is in progress 

2) patients with primary hypertension treated with reserpine 

3) patients, with primary hypertension treated with thiazide 

patients with a primary hypertension treated with a reserpine 
thiazide combination 


5) 

6 ) 


patients with primary hypertension treated with guanethedin 


normotensive subjects 


Each group to consist of 5 subjects 

Essential hypertension for the purposes of this study is. defined 
as a sustained diastolic pressure of 100- mm Hg, or higher without 
detectable underlying cause. 
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*:•- The method used in this study is differential venous occlusion plethys¬ 
mography. 
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Plethysmographic measurements of the fot.ad calf are taken, those of the** *• C* 

/ foot being representative of skin blood flow while measurements of the calf are : 

.’"representative of muscle blood flow. The calf and foot are placed in the appro- *iVj^;/ 
'/priate plethysmographic lucite chambers. The chambers are then made airtight 
t with vaseline and foam rubber. Volume changes of the limb; are calculated from 
/ the effect of a known volume, namely 5 Ed air injected into the chamber, has ‘ 

T on the deflection of the recorder. On the recording a time-scale permits . ... V 
measurement of the distance equivalent to 10 seconds on the base line. At \//• >.? : 

. ’this point a perpendicular is erected- Blood flow in ml/minute in 100 cc of 
tissue is calculated from the formula: -y'' : 


600 x L 


= Blood Flow 


(ml per minute per 100 ml of tissue) 


L is the perpendicular rise of the slope in mmy during, 10 seconds. K is 
, the calibration constant of the recording apparatus in mm deflection per ml 
of change in volume. V is the volume of the enclosed calf or foot in ml 
which* is determined by the water displacement overflow method. Wien measuring 
blood flow through the calf (i e. muscle vascular bed) two pressure cuffs are 
applied to the extremity to be: measured. The distal (occlusion) cuff is 
inflated to 270 mm Hg, the one proximal to the plastic case (collecting cuff) 
to* the individual's diastolic blood pressure minus IO mm Eg. When measuring 
blood flow to the foot (i e. skin vascular bed) only the collecting cuff is 
used which is inflated to the individual's diastolic blood pressure minus 
10 mm Eg. Following sudden occlusion,, the linear portion of the rising slope 
of the recorded curve is used to calculate the rate of flow according to the 
‘ formula mentioned above. 

All experiments will of course be done in a constant temperature room> 
at temperatures of 20 and 28 u. Humidity to-be held constant at 55$'* 

}i " In order to- avoid environmental influences, patients will be brought to the 
constant temperature laboratory where they will rest on a bed while c[uasi- 
continuously the skin temperature on both big toes and the right middle finger 
are recorded using a six channel Speedomax. A patient is considered to be 
adjusted to the environment of the room when the skin temperature of Ms toes 
and fingers has come down to constant rooim temperature and stayed there for 
thirty minutes- In patients whose skin temperature does not come down to- 
room temperature despite prolonged exposure,, maintenance of a constant skin 
temperature of toes and fingers for 30 minutes is considered to represent, 
adaptation. 


Walter Redisch, M.D. 

Hew York University School of Medicine. 
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